ater is flowing this summer, but the Kla-
W math Basin continues to reel from the dramatic cutoff of irrigation water last year to hundreds of farmers.
Straddling the California-Oregon border, the high-elevation Klamath Basin is fairly remote and sparsely populated. But it made national headlines when a severe drought resulted in a decision by federal regulators on April 6,2001 , to stop the flow of irrigation waters that historically fed agriculture. The cutoff served to maintain flows in the Klamath River for coho salmon and to keep lake levels high for two endangered species of sucker fish in Upper Klamath Lake.
That's the day the phone started ringing off the hook at the UC Intermountain Research and Extension Center (IREC) in Tulelake, Calif., near the epicenter of the resulting uproar. On the other end of the line were desperate growers who needed answers on how to manage their dry fields, public agencies asking for information on improving irrigation efficiency, and scientists wondering whether they could conduct planned field studies.
"It was all consuming," says Harry Carlson, IREC superintendent and farm advisor. "The days were long." And more than year later, "it hasn't stopped," Carlson says, "although it's become a bit less intense." UC scientists, advisors and outreach profes-: sionals continue to play a critical role in the Klamath Basin, providing science-based information, analysis and outreach for a variety of stakeholders, including farmers, fishermen, water managers, politicians, the media and government regulators.
At the same time, the IREC was dealing with a problem of its own: the cutoff of water to the 100-acre research plot leased for several decades from the Tulelake National Wildlife Refuge (see box).
The research program is on track this year, but Carlson estimates that he still spends half his time on activities related to last summer's irrigation cutoff, including serving on several regional committees and task forces. "We're looking at more long-term solutions," Carlson says. "If there's a silver lining to what happened, it's that there is almost a consensus across the stakeholders that we don't ever want to do it the way we did last year."
Century-old conflict
Last year's crisis has its roots in the century-old Klamath Project. In 1905, the federal government began draining much of the region's vast wetlands in order to create rich farmland. The land was offered to veterans of World Wars I and 11, who were the nation's last "homesteaders" in the lower 48 states. The Basin's farmers today grow potato, alfalfa, horseradish and other crops, and raise livestock.
Six National Wildlife Refuges were also established in the Klamath Basin, which shelter millions of birds migrating along the Pacific Flyway and the largest wintering population of bald eagles in the continental United States. Nonetheless, coho salmon on the 254-mile Klamath River, as on many other Northwestern rivers, now face extinction. Two species of lake fish -which Native Americans had relied upon as a food source for centuries -are on the federal endangered species list: the Lost River sucker and the shortnose sucker.
With agricultural drainage providing much of the water for the wildlife refuges, "the connection between farming and the refuges is quite strik-ing," says UC Davis agronomist Steve Kaffka.
For the past century, farmers, commercial fishermen, Native Americans, and wildlife and environmental activists have clashed over water, although the needs of agriculture were met most consistently. A drought in 1992 affected water deliveries to agriculture and initiated "the era of meetings and lawsuits," Kaffka says.
During the severe 2001 drought, the region received about half of its normal rainfall. A consortium of commercial fishermen and environmental groups sued the U.S. Bureau of Reclamation to limit water deliveries to farmers. Responding to the lawsuit and biological opinions issued by the U.S. Fish and Wildlife Service (FWS) and U.S. National Marine Fisheries Service (NMFS), the Bureau cut off irrigation water to most project growers to protect the fish.
While a subsequent moderately wet winter has eased the drought, environmental, tribal and fishing organizations have continued their legal efforts to maintain increased river flows and lake levels for fish. Faced with certain water shortages in the future, the situation remains tense.
Research informs Basin
Research is helping to provide critical information that the region needs to farm more efficiently and conserve and protect natural resources. Currently two dozen research projects are under way at the IREC, ranging from studies to develop improved potato, grain and alfalfa varieties to efforts to improve irrigation and pest management.
Water quality. For the past several years, Kaffka has been evaluating the effects of farming on water quality in the Klamath Basin, including surveying historic data to provide a baseline for comparison with more recent assessments. His team collected water samples every 10 days for several years, at 28 sites where water moves in and out of the Tulelake Irrigation District. Combined with earlier sampling efforts, they are now analyzing approximately 5,000 data points, the largest such data set ever collected in the region. "The data will be used to develop TMDL (total maximum daily load) rules for the Klamath River," Kaffka says.
Pasture and alfalfa irrigation. Steve Orloff, Siskiyou county director and farm advisor, and colleagues completed research in the late 1990s on the relationship among alfaIfa and pasture irrigation, low flows in the Scott River and declines in anadromous fish populations. They found that there was potential to reduce irrigation, particularly on pastures, providing some potential for water conservation. Researchers are continuing to study the effect of the early-season irrigation cutoff on alfalfa yields. "Growers were surprised at how much 
